Major clinical symptoms include sudden severe headache, nausea and vomiting with or without conscious disturbance. Head CT showed: 5 cases with the fourth ventricular hemorrhage to the third, even intracerebroventricle; 3 cases only with the fourth ventricular hemorrhage; 2 cases mainly with the fourth ventricular hemorrhage accompanying subargehnoid hemorrhage; 1 case with the fourth ventricular hemorrhage and a few hemorrhage of cauda cerebelli. Hunt-Hess (HH) grades were H-H Ⅰin 1 patient, H-H Ⅰ in 5 patients, H-H Ⅰ in 4 patients and H-H Ⅰ in 1 patient on the preoperation.
Digital subtractiona angiography
All patients were detected by digital subtractiona angiography (DSA) in order to further ascertain the diagnosis within 24 h of admission to hospital and 6 artery aneurysms were in left and 5 were in right. The location of PICA aneurysms was classified according to the criteria of Lister's method: 2 cases were lateral medullary, 7 cases were tonsillomedullary and 2 cases were velum medullary, which include saccular aneurysm in 8 cases and dissecting aneurysm in 3 cases. There were 7 cases of small aneurysms (<5mm), 3 cases of middle size aneurysms (5-10mm) and 1 case of large aneurysms (13mm).
Treatment
All patients had undergone treatment of endovascular coiling, in which on admission, 1 patient underwent external ventricular drainage due to acute obstructive hydrocephalus. All patients were operated under tracheal intubation, general anesthesia and heparinization. Select the optimal point of view and the proper coiling under the guidance of path graph. The CT scan was rechecked within 24 h after operation and no abnormality was found. Measures were taken to control the intracranial hypertension and prevent cerebral vasospasm in postoperation. Two patients underwent external ventricular drainage due to acute obstructive hydrocephalus and others had lumbar punctures regularly.
Results
All patients were embolized by pure coils. The results showed that 7 cases were simple aneurysm occluded which include complete occluded aneurysm in 6 patients and partial in 1, and 4 cases were aneurysm occluded accompanied with parent arteries occluded. There were no operation-related complications occurred, including the hemorrhage which caused by aneurysm rupture and thromboembolism. MRI and MRA were performed 1 to 3 months after embolization, and then DSA every year. All the cases were followed-up for an average of 2.3 years (range 1 to 4 years). The MRI examination showed that 3 cases existed different degrees of infarction in homolateral cerebellar hemisphere, but none with nerve dysfunction and infarction in brain stem. The examination of DSA showed that 1 case recurred within 2 years after operation and was completely occluded aneurysm and parent artery by coil again. In 1 case the parent arteries were patent but nonvisulization of aneurysms ( Fig. 1 ) Fig .1 . A 47-year-old woman presented with the 4 th and 3 rd intraventricular hemarrhage and Hunt-Hess grade Ⅰ. A lateral projection of the right vertebral angiogram showed aneurysm at the tonsilomedullary segment of right PICA (1A). The aneurysm was treated by endovascular occlusion of aneurysm and parent artery. The postocclusion angiogram showed complete obliteration of the PICA trunk and the aneurysm (1B).
One-year follow-up DSA showed the occluded PICA was recanalized,but the aneurysm was still occluded completedly(1C). 
Discussion
Aneurysms of the posterior inferior cerebellar artery (PICA), accounting for 0.5%-3.0% of intracranial aneurysms and 20% of posterior circulation aneurysms, which are most commonly found on the vertebral artery or posterior inferior cerebellar artery, but only 15-30% on distal posterior inferior cerebellar artery [1, 2] . Some reports indicated that 60%-80% of aneurysms of the posterior inferior cerebellar artery are dissection aneurysms [3, 4] . The examination of DSA showed that aneurysms in 4 cases (36%) were in spindle shape, without clear aneurysm neck and exist different degrees of slight stricture of PICA, which meet the characteristic of dissection aneurysms. All the four patients had no obvious head trauma, infection and a history of other artery aneurysms, being considered as the autogenesis of dissection aneurysms. The examination of the other seven cases showed that the aneurysms were in the second to forth part of PICA with relative wide-neck and considered as sidewall aneurysm since the shapes were not totally consistent with the typical "saccular aneurysm", lying on the vascular bifurcations.
Clinical diagnosis of aneurysms depends on injury history and CT examination [5] . To acute onset, the patients whose CT usually show the forth ventricle hemorrhage, and/or complicated with subarachnoid hemorrhage, and cerebellar hemorrhage, should be suspected posterior circulation aneurysm and immediately undertaken the examination of DSA [6] . Though there is limited knowledge regarding the natural history of posterior circulation aneurysm, the rebleeding rate in its' acute stage can reach to 24% after the first hemorrhage [7] . In our study, one case had relapsing hemorrhage after conservative treatment for 1 month. This case was Hunt-Hess grade IV on admission, though with positive treatment, the mRS score of this case was 2, suggesting the patient cannot return to normal work. Eight of the cases (73%) got clear diagnoses and had intervention therapy in 72 h, and obtained a good result. These results showed that the rebleeding rate in acute stage was lower than that reported by the literature, suggesting the importance of early diagnosis and treatment.
As with other intracranial aneurysm, there were conversely opinions in the treatment measures of distal PICA aneurysms. The treatments include clip shut, clip and wrapping, extra-intracranial bypass after resection. The far lateral approach is always applied for the deep location of distal PICA aneurysms, but which causes big traumas [8] . Furthermore, aneurysm is common in the second to forth part of PICA, adjacent medulla and posterial group cranial nerves, which has great influence on the function of posterial group cranial nerves. Horowitz et al [9] .showed that 66% patients have different degree of posterial group cranial nerve palsy and 48.1% patients have lower carnial nerves dysfunction in a group of digging skull operation in Al-khayat's study [10] . It is no necessary to draw off the cranial nerve, cerebellum and brainstem and caused little injury using the interventional therapy. Recently, there are lots of reports regarding the interventional therapy of the artery aneurysms (including proximal and distal), all of which are considered to be safe and effective. All the incidences of interventional-related complications are below 10% and there is no report of injury of lower cranial nerves [11, 12] . In our study, all the patients picked up quickly except one with Hunt-Hess grade IV and no operating-related complications occurred, which is corresponded with other reports.
The main measure of endovascular treatment is endosaccular coiling, or with the local parent artery occlusion [13, 14] . Endosaccular coiling can cure aneurysm and protect the parent artery without the hazard of ischemia of cerebellum and brainstem, which should be the optimal therapeutic measure. Nevertheless, some are dissecting aneurysms and it is easy to recanalize if the dissection point is not occlusive. Besides, the parent artery is narrow while the aneurysms are relative wideneck. As a result, some normal assistant measures for saccular aneurysms, including balloon angioplasty and stent, cannot be applied to the endovascular treatment of the kinds of aneurysms. It's hard to make sure of the patency of parent artery after the aneurysms are completely occlusive.
Just for anatomy, the anterior three segments of PICA (anterior medullary, lateral medullary and tonsillomedullary) have the branches dominating medulla oblongata. There will be hazard of medullary infarct if these three segments are occlusive [15] . However, some studies showed that blocking these segments didn't induce normal injury of perforating vessels for the reasons that the medulla oblongata surface are rich in vessels and there are only a few normal perforating vessels when the aneurysms generated in the distal of PICA.
The balloon occlusion test was applied to evaluate the collateral circulation among the anterior inferior cerebellum, supracerebellum and PICA. In fact, it is hard to carry out the balloon occlusion test for its difficult operation and the narrow diameter of PICA. According to Nussbam's report [16] , blocking the medullary velum and the distal of PICA can induce neither the ischemia of brainstem nor the cerebellum infarct. In Lim's study [12] , all the five cases were treated using the aneurysm and parent artery aneurysm occlusion, and no ischemia of brainstem occurred. In our study, 4 cases (3 tonsillomedullary cases and 1 medullary velum case) were treated with the same method and no ischemia of medulla oblongata occurred in both the immediately postoperative interview and follow up. Furthermore, blocking one side of distal of PICA, even if with the genesis of local cerebellum infarct, cannot lead to obvious neurological deficits as a result of the abundant anastomosis of superior cerebellar artery, anterior inferior cerebellar artery and inferior posterior cerebellar artery in cerebellar surface.
The reexamination of MRI showed that there were small areas of ischemia lesions on the cerebellar suboccipital surface but without the ataxia manifestations like unstable gait. Because of the tortuosity and stenosis of PICA, especial the micro-aneurysm, there is risk of penetrating the parent artery, even the aneurysms, by micro-wire. According to our experience, we should evacuate the micro-wire when the micro-catheter are near the aneurysms and release one to two loops of the coiling into the parent artery, then forward the loop as well as the micro-catheter to the cavity of the aneurysms, as the coiling inducing micro-catheter, to low the risk of penetrating the vessels by micro-wire. In our study, 4 cases of micro aneurysms whose maximum diagram were below 3mm, were treated with this method with satisfying effects.
One case reoccurred two years postoperatively and the short to middle-term reoccurrence rate was 9%. Although the aneurysms were not developed, the parent artery became patency in another case one year postoperatively, speaking volumes for the importance of endovascular treatment and DSA follow-up. Furthermore, since there were only a few cases in our study and relatively short follow-up time, especially in what conditions can we block the PICA main safely, we still need lots of cases to sum up the experiences. In a word, confirming the diagnosis using DSA and endovascular treatment as early as possible is effective and safe in preventing short and middle-term rebleeding for ruptured distal posterior inferior cerebellar artery aneurysms.
